Background and Purpose-The purpose of this research was to describe the clinical course of children's functioning (depression, behavioral problems, and health status) during the first year after parental stroke and to determine which patient-, spouse-, or child-related factors at the start of inpatient rehabilitation can predict children's functioning after parental stroke at 1-year poststroke. Methods-Interviews with 82 children (4 to 18 years of age) and their parents (nϭ55) shortly after admission to a rehabilitation center, 2 months after discharge from inpatient rehabilitation, and 1 year after stroke. Depression was assessed using the Children Depression Inventory, behavioral problems with the Child Behavior Check List, and health status with the Functional Status II. Potential predictors were gender and age (child), activities of daily living disability and communication ability (patient), and spouse's depression and perception of the marital relationship. Results-At the start of the stroke patient's rehabilitation, 54% of the children had Ն1 subclinical or clinical problems, which improved to 29% 1 year after stroke. Children's functioning 1 year after stroke could best be predicted by their functioning at the start of rehabilitation. Spouse depression and perception of marital relationship were also significant predictors. A total of 28% to 58% of the variance in children's functioning could be explained. Conclusions-Children's functioning after parental stroke improved during the first year after stroke. Identifying children at risk for problems 1 year after stroke requires assessment of children's functioning and the healthy spouse's depressive symptoms and perception of the marital relationship at the start of rehabilitation. This demonstrates the need for a family-centered approach in stroke rehabilitation. 
S
troke is a chronic condition that may have serious consequences for a patient's physical, cognitive, and behavioral functioning. A stroke, however, not only affects the patient but also the spouse and children. Research on the consequences of parental physical illness on children's functioning [1] [2] [3] suggests that child adjustment difficulties may be more closely related to stress associated with the illness than to illness severity indices. Armistead et al. 2 introduced the term "disrupted parenting" as a key mechanism for explaining child problem behavior. Disrupted parenting is defined as reduced parental support or neglect of the child. It might result indirectly from parental physical illness because of changed family routines, parental absence, depression, stress, and conflicts between parents or between parents and children. One recent study 4 showed that a chronic health condition in the father was strongly related to more behavioral problems in his children.
A recent cross-sectional study 5 showed that half the children of stroke patients reported behavioral problems or depressive feelings at the start of inpatient rehabilitation. Significant relations were found between these symptoms and the spouse's burden and depression, whereas relations with measures of physical, cognitive, and communication disabilities of the stroke patient were insignificant.
No longitudinal follow-up or prognostic study of the impact of stroke on young children has been published to date. Prospective studies are necessary for revealing changes in children's functioning and predictors of children's longterm functioning after parental stroke. Early identification of children at risk for depressive, behavioral, or health problems and knowledge of relevant predictors might enable professionals to provide effective support to children and their families.
Therefore, the aim of this study was to answer the following research questions: (1) what is the course of children's func-tioning (depression, behavior problems, and health status) during the first year after parental stroke; and (2) which factors, measured at the start of inpatient rehabilitation, can predict children's functioning at 1 year after stroke?
Methods

Subjects
Stroke patients consecutively admitted to 9 Dutch rehabilitation centers between April 2000 and July 2002 were included in the FuPro-Stroke cohort. 6 Inclusion criteria for patients were first-ever stroke, supratentorial and 1-sided lesion, and age Ͼ18 years. Exclusion criteria for patients were prestroke Barthel Index (BI) Ͻ18 and inability to speak Dutch. If the patient had a spouse, he or she was also asked to participate in the study. Exclusion criteria for spouses were BI of the spouse Ͻ16 and/or having a very serious chronic illness. If the couple had young children (4 to 18 years of age) who were living at home, these children were also invited to participate in the study. Exclusion criteria for children were having a serious chronic illness and having behavioral problems for which professional help had been obtained before the parental stroke.
A total of 338 patients were included in the FuPro study, of whom 68% had a spouse. Of these spouses, 211 (92%) participated in the present study. Fifty-nine couples had young children. Three families refused to participate with their children, and 1 family received professional help for their child's behavioral problems before the stroke. A total of 82 children of 55 families participated in the first assessment (T1), of whom 77 also participated in the second (T2) and 71 in the third assessment (T3). Seven children were excluded because their parents were excluded from the FuPro study because of recurrent stroke (4ϫ) or divorce (3ϫ), and 4 children refused additional participation.
Procedure
At the start of inpatient rehabilitation, patients, spouses, and children were invited by their rehabilitation specialists to participate in the study. The first assessment was conducted as soon as possible after informed consent had been given. Spouses and children individually completed a series of pencil-and-paper questionnaires in a face-toface interview. For children aged 4 to 7 years, we used parent-report measures only. The same researcher interviewed all of the spouses and children at home Ϸ2 months after the patients had been discharged from the rehabilitation center (second assessment) and 1 year after stroke (third assessment). The medical ethics committees of the University Medical Centre Utrecht and the participating rehabilitation centers approved the study, and informed consent was obtained from all of the participating patients, spouses, and children.
Measures
Behavior problems of the child were assessed using the Child Behavior Check List (CBCL), 7 a parent-report measure for children aged 4 to 18 years. Items were summed to obtain scores for internalizing symptoms (ie, withdrawn somatic complaints and anxiety/depression) and externalizing symptoms (ie, delinquent and aggressive behavior). Raw scores were transformed into T scores that are standardized for gender and age. Cutoff scores of T values were used to mark behavior as "clinical," indicating a need for professional help (Ն64); "subclinical," indicating considerable problems just outside the clinical range, 60 to 63; and "normal" (Յ59). 7 Depression was measured using the Child Depression Inventory (CDI). 8 The CDI is a 27-item child self-report measure for children aged 8 to 18 years. A total score of Ն20 indicates clinical depression, and scores between 13 and 19 indicate subclinical depression. 8 We used the 14-item parent-report version of the Functional Status (FS-II) 9 to assess the child's health status. The FS-II was developed for children aged 0 to 16 years and consists of 14 items, like fatigue, sleep disturbance, energy, and intractable behavior. The FS-II score has a range of 0 to 100; a higher score indicates better health status.
Independent Variables
Patient data on age, gender, type of stroke, hemisphere involved, and length of stay at the rehabilitation center were obtained from medical records. Demographic variables of the spouse and the child were documented at the first assessment.
Stroke Patients
Disability was assessed using the BI. 10 The ability to communicate was rated on a scale from 1 (no communication possible) to 5 (normal communication), based on the Utrecht Communication Observation (UCO). 11 The BI and the UCO score were assessed at admission and at 1 year after stroke.
Spouses
Depression was measured using the Goldberg Depression Scale (GDS). 12 This consists of 9 questions with yes or no answers. A total score of Ն2 indicates a clinically important disturbance. 13 The perception of marital relationship between the spouse and patient was assessed using the 17-item Interactional Problem Solving Inventory (IPSI). 14 The IPSI has a total score range of 17 to 85, with a higher score indicating more harmony. The GDS and IPSI were assessed at all 3 of the measurements.
Statistical Analysis
The research questions were answered using multilevel analysis, also named hierarchical linear modeling. 15 This is a type of regression analysis that is suitable for longitudinal data with a hierarchical nature (measurements within children, children within families, and families within rehabilitation centers), because it corrects for the violation of independence assumption of normal (nonhierarchical) regression analysis. The numbers of observations per individual may vary. Similar to ordinary linear regression, a regression equation is obtained. For each predictor, a regression coefficient B is estimated and tested for significance, and the amount of explained variance by all of the predictors together is computed. To identify differences between T1 and T2 and T2 and T3 (the first research question), the outcome variables were related to time, which was entered into the analyses as a categorical predictor variable, that is, converted into dummy variables with the second measurement as a reference (dummy T1-T2: T1ϭ1, T2ϭ0, and T3ϭ0; dummy T2-T3: T1ϭ0, T2ϭ0, and T3ϭ1). To answer the second question of the prediction of children's functioning at 1 year after stroke, all of the children who performed T3 measurements were included. The number of families (nϭ55) and children (nϭ82) included in this study allowed for a maximum of 6 independent variables in the analyses. Variables were chosen that were most relevant in earlier cross-sectional analyses. 5 Independent variables were age and gender (child), BI and UCO (patient), and GDS and IPSI (spouse). All 4 of the outcome variables at T3 were analyzed twice: with the outcome variable measured at T1 as predictor (to correct outcome differences for baseline differences) and without. Because it is not common practice to assess or screen children of stroke patients, analyses without the assessment of children's functioning are more useful in practice. A backward elimination technique was used to filter significant main relationships (PՅ0.05). The analyses were performed using MlwiN. 16 
Results
Participants
Half of the children were girls, and the mean age was 13 years (Table 1) . Four children were Ͻ8 years of age. The patients were relatively young (mean age 46 years) and moderately disabled (mean BI 13) at the start of inpatient rehabilitation. On average, admission to the rehabilitation center was Ϸ1 month after stroke, and patients remained at the center for Ϸ3 months. Sixty-six percent of the spouses had a paid job for Ͼ20 hours a week.
Changes Over Time
At the first assessment, 54% of all children showed Ն1 behavior problem or depression, and, for 21%, these scores were within the clinical range. Thirty percent showed internalizing symptoms, 18% showed externalizing symptoms, and 13% showed depressive symptoms ( Table 2) . At the second and third assessment, the proportion of children with Ն1 of these problems was 23% (12% clinical range) and 29% (20% clinical range), respectively. Between T1 and T2, the internalizing behavioral problems, depression, and health status scores improved (PϽ0.001). Between T2 and T3, we did not find significant differences, but the percentage of children with subclinical or clinical scores on depression and internalizing behavior problems increased, and there was a decreasing trend in health status (Pϭ0.06). Externalizing problem behavior did not change significantly between T1 and T2 or between T2 and T3.
Stroke patients improved significantly on the BI and UCO score between T1 and T3. The spouse's depressive symptoms decreased significantly between T1 and T2, but not between T2 and T3 ( Table 2 ). Spouse perception of the marital relationship did not change between T1 and T2 but decreased significantly between T2 and T3.
Predictive Models
Internalizing problem behavior and spouse depression at T1 were significant predictors of internalizing problem behavior at T3 (47% explained variance; Table 3a ). Externalizing problem behavior and age at T1 predicted externalizing problem behavior at T3 (40% explained variance). Children's depression at T3 was predicted by children's depression, gender, and BI of the parent with stroke at T1 (58% explained variance). Health status at T3 was predicted by health status, spouse depression, and spouse perception of marital relationship at T1 (28% explained variance). The same analyses without the T1 child-functioning scores revealed that depression of the healthy parent at T1 was a significant predictor of all of the outcome scores (Table 3b ). The spouse's perception of the marital relationship was a significant predictor for children's health status and internalizing problem behavior. The explained variance was between 19% and 22%.
Discussion
This is the first study of the course of children's functioning after parental stroke. Children's functioning improved between admission of the stroke patient in the rehabilitation center and 2 months after discharge of inpatient rehabilitation, except for externalizing problem behavior. In the period between 2 months after discharge from inpatient rehabilitation and 1 year after stroke, we found no significant differences in problem behavior, depression, and health status, but there was a trend of decreased functioning. The same course was observed for depression of the spouse: in the first period, a significant improvement occurred, but in the second period, there was a trend of more depressive symptoms. The quality of the marital relation as perceived by the healthy spouse also decreased in the second period. According to Rolland, 17 diseases with an acute onset, such as a stroke, require the family to accomplish several adaptations in a short period of time. The high percentage of children with clinical and subclinical problems directly after parental stroke might reflect psychotrauma as a consequence of parental stroke and family crisis. The family tries to find a new balance, and, after a period of absence (inpatient rehabilitation), the stroke patient comes home. An increase of child problems in the T2 to T3 period can be expected, because the family will realize that at least some of the changes will be permanent and that they have to reorganize family routines. Although our results showed a trend in this direction, the differences were not significant. This might be because our data set was too small or the follow-up period too short.
The second aim of the study was to examine predictors for children's functioning 1 year after stroke at the start of the rehabilitation. Children's functioning at T1 was the most important predictor of functioning at T3. This result may suggest an enduring impact of parental stroke on a child's functioning. The predictive power (amount of explained variance) of the models including children's functioning at T1 was considerable and much larger than that of the models without this information. Identification of children at risk for long-term problems is, therefore, best done by screening children for these problems in the early phase of stroke. Ensuring that these children obtain information about the consequences of stroke and its impact on the family and advice about how to deal with their feelings might support the adjustment process. At a later stage, children with persisting adjustment problems can be given professional help if needed.
Without the children's functioning scores at T1, depression of the healthy parent was clearly the most important early predictor of children's adjustment. Other authors also found a negative relation between parental depression and CBCL scores. 18, 19 Vandervalk et al. 20 found a similar negative relation between quality of the marital relationship and children's emotional adjustment. Like others, 1,2 we found some indications that individual child characteristics (age and gender) moderate the impact of parental illness. The seriousness of the stroke appears to be of minor importance. Our study has several limitations. First, our sample size was small. A larger study is, therefore, needed to confirm our results and to allow more variables (like being the oldest child, having siblings, and parental loss of income) to be entered in the multivariate analyses. Second, we only included children who lived in 2-parent families with a parent who had been selected for inpatient rehabilitation and who was moderately disabled. This limits the generalizability of our results. However, this is the first longitudinal study on this topic and, because it might have implications for practical care, additional research is merited.
Based on our findings, we advise a family-centered approach in stroke care in which attention should be given to children's adjustment. Support programs for the whole family 21, 22 are available, and their effects on children's functioning should be evaluated in future research.
